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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of Group II in the reply filed on April 
15, 2004 is acknowledged. 

Claims 1-10 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. Election was made without traverse in the reply filed on 
April 14, 2004. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 11-53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No. 6,518,194 to Winningham et al. in view of US Patent No. 
6,706,402 to Rueckes et al. 

In regards to claim 1 1 , Winningham teaches a method for generating a 
mask having nanoscale pattern, the method comprising: suspending a periodic 
arrangement of objects on a top surface of supporting liquid at a first given height 
above a top surface of substrate; and adjusting at least one from a group 
consisting the top surface of the supporting liquid and the top surface the 
substrate to position the top surface of the supporting liquid below the top surface 
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of substrate so as to deposit the periodic arrangement of objects onto the top 
surface of the substrate from the suspension on the top surface the supporting 
liquid; wherein the periodic arrangement of objects maintained over a given area 
at column 18, lines 56-67 to column 19, lines 1-3. 

In regards to claim 12, Winningham teaches a method according to claim 
1 1 wherein the given area at least one square centimeter at column 5, lines 18- 
22. 

In regards to claim 13, Winningham teaches a method according to claim 
1 1 wherein the objects comprise micro-scale particles at column 5, lines 3-1 1 . 

In regards to claim 14, Winningham teaches a method according to claim 
1 1 wherein the objects comprise nano-scale particles at column 5, lines 3-1 1 . 

In regards to claim 15, Winningham teaches a method according to claim 
14 wherein the nano-scale particles have a diameter within the range of about 10 
nanometers to about 5000 nanometers at column 5, lines 18-22. 

In regards to claim 16, Winningham teaches a method according to claim 
1 1 wherein the objects comprise monodisperse objects with a standard deviation 
of less than 5% of the particle size at column 14, lines 19-23. 

In regards to claim 17, Winningham teaches a method according claim 11 
wherein the objects have a generally spherical shape at Figure #1 , reference 
number 18. 

In regards to claim 18, Winningham teaches a method according to claim 
1 1 wherein the objects have a generally cubic shape at column 14, lines 61-65. 
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In regards to claim 19, Winningham teaches a method according to claim 
wherein the objects have a generally regular shape at column 14, lines 61-65. 

In regards to claim 20, Winningham teaches a method according to claim 
wherein the objects comprise multiple sizes of particles at column 3, lines 65-67 
to column 4, lines 1-2. 

In regards to claim 21 , Winningham teaches a method according to claim 
wherein the objects comprises at least one from a group consisting polystyrene, 
melamine, polydivinylbenzene, polymethyl methacrylate, polytstyrene-co-divinyl- 
benzene), polytstyrene-co-methacrylic methylester) copolymers, and silica at 
column 7, lines 17-25. 

In regards to claim 22, Winningham teaches a method objects comprise 
according to claim 1 1 wherein the organic spherical particles at column 14, lines . 
46-54. 

In regards to claim 23, Winningham teaches a method according to claim 
1 1 wherein the organic spherical particles comprise vimses at column 14, lines 
46-54. 

In regards to claim 24, Winningham teaches a method according claim 1 1 
wherein the substrate comprises an insulator material at column 10, lines 9-19. 

In regards to claim 25, Winningham teaches a method according claim 11 
substrate comprises a conductor material at column 10, lines 9-19. 

In regards to claim 26, Winningham teaches a method according substrate 
comprises wherein a semiconductor material at column 6, lines 59-62. 
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In regards to claim 27, Winnlngham teaches a method according claim 1 1 
wherein the substrate comprises at least one from a group consisting of glass, 
silicon, graphite and metal at column 6, lines 50-57. 

In regards to claim 28, Winnlngham teaches a method according claim 1 1 
wherein the substrate comprises a smooth surface having a roughness of less 
than about 50 nanometers at column 5, lines 18-22. 

In regards to claim 29, Winnlngham teaches a method according claim 1 1 
wherein the substrate comprises a smooth surface having a roughness of less 
than about 10 nanometers at column 5, lines 18-22. 

In regards to claim 31 , Winnlngham teaches a method according to claim 
further comprising the step of adding a surfactant to the suspension so as to alter 
a charge of the objects at column 9, lines 51-54. 

In regards to claim 32, Winnlngham teaches a method according to claim 

31 wherein the surfactant comprises a cationic surfactant at column 9, lines 51- 
54. 

In regards to claim 33, Winnlngham teaches a method according to claim 

32 wherein the cationic surfactant comprises sodium dodecyl sulfate 
(Ci2H25Na04S) at column 9, lines 51-54. 

In regards to claim 34, Winningham teaches a method according to claim 
31 wherein the surfactant comprises an anionic surfactant at column 9, lines 51- 
54. 
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In regards to clainn 35, Winningham teaches a method according anionic 
surfactant comprises claim 34 wherein the fatty acid amine at column 15, lines 
47-51. 

In regards to claim 36, Winningham teaches a method according to claim 
wherein the surfactant comprises nonionic surfactants at column 9, lines 51-54. 

In regard to claim 37, Winningham teaches a method according to claim 
36 wherein the nonionic surfactants comprises polyethylene glycol at column 9, 
lines 51-54. 

In regards to claim 41 , Winningham teaches a method according to claim 
40 wherein the controlled orientation is detemriined by optical diffraction at 
column 13, lines 4-5 and column 14, lines 29-31. 

In regards to claim 43, Winningham teaches a method wherein the step of 
depositing the material through the interstices contained in the periodic 
arrangement objects the mask comprises one from a group consisting of 
sputtering, evaporation and spraying of a colloidal solution at column 7, lines 34- 
40. 

In regards to claim 44, Winningham teaches a method according to claim 
42 wherein the material comprises one from a group consisting of a metal, an 
insulator, and a semiconductor at column 10, lines 9-25 

In regards to claim 50, Winningham teaches a method according to claim 
42 wherein the hexagonal monolayer pattern on the substrate comprise a 
structure at column 14, lines 38-44. 
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In regards to claim 51 , Winningham teaches a method according claim 42 
wherein the pattern on the substrate structure comprises a cubic monolayer at 
column 14, lines 38-44. 

However, Winningham does not teach all the claim limitations. 

In regards to claim 38, Rueckes teaches a method according to claim 
further comprising the step of arranging the objects into monolayer an-ay with a 
long range order at column 5, lines 51-58. 

In regards to claim 39, Rueckes teaches a method according to claim 
further comprising the step of arranging the objects into a multilayer array with a 
long range order at column 5, lines 51-58. 

In regards to claim 40, Rueckes teaches a method according claim 1 1 
further comprising sequential repetition the step of suspending the periodic 
arrangement of objects on the top surface of the supporting liquid at the first 
given height above the top surface the substrate and the step of adjusting at 
least one of the top surface of the supporting liquid and the top surface of the 
substrate to position the top surface of the supporting liquid below the top surface 
of the substrate so as to fabricate multilayer arrays having a controlled 
orientation of discrete layers. 

In regards to claim 42, Rueckes teaches a method for creating a 
deposition having nanoscale pattern on a substrate, the method comprising: 
periodic arrangement of objects on a top surface of a supporting liquid at a first 
given height above suspending a top surface of a substrate; adjusting at least 
one from a group consisting of top surface of the fluid and the top surface of the 



Application/Control Number: 10/623,678 Page 8 

Art Unit: 2818 

substrate position the top surface of the supporting liquid below the top surface of 
the substrate so as deposit the periodic arrangement objects onto the top surface 
of the substrate from the suspension on the top surface of the fluid, whereby to 
create mask; and depositing a material through interstices contained in the mask 
so as create a pattern on the substrate at column 12, lines 31-46. 

In regards to claim 45, Rueckes teaches a method according to claim 
wherein the material comprises a catalytic metal for growth of carbon nanotubes 
at column 12, lines 13-6 and 17-22. 

In regards to claim 46, Rueckes teaches a method according to claim 42 
further comprising the step of stripping the mask from the substrate by chemical 
dissolution solvent subsequent to the step of depositing the material 
through the intersticies contained in the mask so as to leave the material 
deposited on the substrate where the interstitial sites previously existed at 
column 12, lines 31-42. 

In regards to claim 47, Rueckes teaches a method according to claim 
solvent is THF at column 12, lines 31-42. 

In regards to claim 48, Rueckes teaches a method according claim 42 
wherein the material precludes carbon nanotube growth at column 1 1 , lines 42- 
45. 

In regards to claim 49, Rueckes teaches a method according claim 42 
wherein thestep of depositing the material through the intersticies contained in 
the periodic arrangement of the mask comprises depositing a portion of the 
material above a top surface the objects, and further comprising the step of 
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dissolving the objects so as to create a freestanding film of material containing 
perforations corresponding to wherein the interstitial sites previously existed at 
column 13, lines 16-23. 

In regards to claim 52, Rueckes teaches a method according to claim 42 
wherein the pattem on the substrate comprises a multi-dimensional structure at 
column 11, lines 47-53. 

In regards to claim 53, Rueckes teaches a method according to claim 42 
wherein the material deposited on the substrate comprises features having a 
vertical height less than about 300 nanometers on an edge thereof, and further 
wherein the material comprises a catalytic material for growth of carbon 
nanotubes suited to form a single nanotube at column 12, lines 13-16. 

Therefore, it would have been obvious to one having ordinary skill at the 
time the invention was made to have modified Winningham to include a method 
for creating a deposition having nanoscale pattern on a substrate, the method 
comprising: periodic arrangement of objects on a top surface of a supporting 
liquid at a first given height above suspending a top surface of a substrate; 
adjusting at least one from a group consisting of top surface of the fluid and the 
top surface of the substrate position the top surface of the supporting liquid below 
the top surface of the substrate so as deposit the periodic an-angement objects 
onto the top surface of the substrate from the suspension on the top surface of 
the fluid, whereby to create mask; and depositing a material through interstices 
contained in the mask so as create a pattern on the substrate, since such a 
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modification would result in conductive nanotubes and articles that niay operate 
well In contexts having high current densities or in extreme thermal conditions, as 
described in column 1, lines 50-57 of Rueckes et al. 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent No. 6,764,874 to Zhang et al. discloses method 
of depositing nanotubes. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Renee R Berry whose telephone number is 
(571 ) 272-1774. The examiner can normally be reached on M-F 9-5:30. 

The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
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